Engineering the Ionic Self-Assembly of Polyoxometalates and Facial-Like Peptides.
The self-assembly behavior of polyoxometalates (PMs) and facial-like cationic peptides carrying lysine residues were systematically investigated. Circular dichroism and UV/Vis spectra demonstrated that the multivalent electrostatic attractions between polyanionic PMs and short peptides with protonated lysine residues initiated the conformational transition of peptide molecules from random-coil to β-sheet state, and subsequently the co-assembly. TEM and atomic force microscopy (AFM) measurements showed that uniform nanofibers formed with decreasing size of the PMs or increasing the intermolecular forces of the peptides, such as through hydrogen-bonding, hydrophobic, and/or π-π interactions. Additionally, the stability of the nanostructures can be improved by rational suppression of the electrostatic repulsion of the shell peptides covering the surface of the nanostructures. These results provide new insight into understanding the ionic self-assembly of peptides and PMs and controlling their final morphology.